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Multi-objective Optimization of Ecological Water Supplement Scheduling for Gate

and Dam Groups for Sugian Yellow River Old Course Based on Genetic Algorithm
LI Chuan-long' ,GU Yi-cheng®, WANG Si-ru' , HU Ji-cheng®, LIU Mi-xue', YAO Yi' ,SONG Ya-gian'
(1. The National Key Laboratory of Water Disaster Prevention, Nanjing Hydraulic Research Institute,
Nanjing 210029, China; 2. Suqian Urban River Management Center, Suqian 223800, China)

Abstract: The joint optimal operation of multi-source gate-dam groups is the key to balance multiple objectives like
water level, water quality, water efficiency, and costs in water network scheduling. This study focuses on the cascade
scheduling system of the Sugian Yellow River Old Course. Considering water level control, water quality compliance,
cost reduction, and efficiency improvement, a multi-source gate-dam joint scheduling optimization model was established
by coupling a hydrodynamic-water quality model with the NSGA- [l algorithm. Using the mechanism of "scheme genera-
tion-process simulation-effect evaluation-feedback optimization". the Pareto optimal solution set was iteratively solved.
The comprehensive optimal scheduling solution was determined by the entropy weight method. The results show that the
significant multi-objective conflicts among water level, water quality, efficiency, and cost in the study area; The cost and
efficiency are inversely constrained; The relationship between water quality and water level is non-monotonic; There is a
positive synergy interval between efficiency and water level; The cost and water quality mutually restrict each other; The
proposed model can effectively balance these four objectives, with the comprehensive optimal solution yielding values of
0, 0.09, 0.24, and 0. 12, respectively, achieving integrated optimization compared to single-objective solutions. The
proposed method can provide crucial support for solving optimal scheduling problems involving multiple water sources,
projects, and objectives.
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Fig. 1 Layout of water conservancy projects in

Suqgian Yellow River Old Course
T FL Tl AT AR AL R T — S
K. 5IKKEK B L COD.NH,-N, TP b %
AEFEHR . K IREZE G 7K 9 e FH K K A T2 32l v 2% 4
B TR K A A 305 i 3T TR RE L B —$% 0. 08
JL/m” AT Al e S AR A T S As A S A 51K
IKAEZEA TR LA . HART KK JRRRIE S 4L
W1,
F1 3IKKEFHESH
Tab. 1 Characteristic parameters of water

sources for diversion
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Fig. 2 Elevation map of cascade gate-dam impoundment

system in Suqian Yellow River Old Course
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Tab.2 Calculation of pollution input into study river reach

t/a
] BE X i) COD NH, N TP
A-B 358.59 41. 40 5.51
B-D 1 335.09 34.69 5. 88
D-E 529.13 63. 66 7.83
E-1 870. 84 112.00 13.70
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Fig.3 Overall model framework
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coupling model and comparison between measured and

simulated water levels at section B
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